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TITLE 

ACTIVE -MATRIX ORGANIC LIGHT EMITTING DIODE DISPLAY 
BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to an organic light 
emitting diode (OLED) display, and in particular to an 
active-matrix organic light emitting diode (AM-OLED) 
which increase display life. 

Description of the Related Art 

Organic electroluminescent devices or organic light 
emitting diode (OLED) displays have the characteristics 
of self-emission and can be arranged in a matrix without 
requiring a backlight module. Organic light emitting 
diode (OLED) displays are thin and light-weight, and also 
have the advantages of high contrast, high resolution, 
low power consumption, and wide viewing angle. Due to 
these advantages, it is expected to that OLEDs will be 
adopted as the next generation of display devices. 

Generally, an active-matrix organic light emitting 
diode (AM-OLED) display is driven by electric current to 
provide illumination. FIG. 1 is a circuit configuration 
scheme of a pixel unit in a conventional active-matrix 
organic light emitting diode (AM-OLED) display. 
Referring to FIG. 1, the AM-OLED display pixel unit 
comprises an organic light emitting diode 1, a switch 
transistor Tl, a driving transistor T2 and a capacitor 2, 
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wherein the transistors Tl and T2 are Thin Film 
Transistors (TFTs) . 

As shown in FIG. 1, a display signal "data line'' 
connects the drain of the switch transistor (TFT) Tl, and 
5 a scan data signal "scan line" connects the gate to 

switch the switch transistor Tl on and off. Furthermore, 
a voltage drive source V+ connects the drain of the 
driving transistor T2 and the source is connected to the 
anode of an organic light emitting diode 1. A capacitor 

10 2 is coupled between the sources of the transistors Tl 

and T2. The capacitor 2 can be charged keeping a hold 
voltage to enable the driving transistor T2 such that a 
current passes through the driving transistor T2 to drive 
the organic light emitting diode 1 provide illumination. 

15 As mentioned above, an active-matrix organic light 

emitting diode (AM-OLED) display requires adequate 
current passing through the driving transistor T2 to 
drive the organic light emitting diode 1. Long term use, 
however, leads to deterioration of the electrical 

20 characteristics. Specifically, the threshold voltage 

increases when current passes through the driving 
transistor T2 and leads to device degradation. 
Therefore, after long term use the driving current will 
degrade such that the illumination and life time of the 

25 organic light emitting diode 1 decrease. 

As shown in FIG. 1, only a driving transistor T2 is 
used to drive the organic light emitting diode 1 in a 
pixel unit of the conventional active-matrix organic 
light emitting diode (AM-OLED) display. A disadvantage 

30 to the current structure is that when the driving 
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transistor T2 is turned on for an extended period of 
time, the temperature of the driving transistor T2 
increases while the threshold voltage decreases due to 
the heat generated by current continuously passing 
through the driving transistor T2 . Therefore, this 
pattern of increasing current, temperature, and heat 
ultimately cause the driving transistor T2 to fail. 

To overcome the above mentioned disadvantages, the 
present invention provides an active-matrix organic light 
emitting diode (AM-OLED) display with increased life, 

SUMMARY OF THE INVENTION 

An object of the invention is to provide an active- 
matrix organic light emitting diode display with 
increased lif e . 

An active-matrix organic light emitting diode 
display. The active-matrix organic light emitting diode 
display comprises an organic light emitting diode, a 
first driving transistor, a second driving transistor and 
a switch transistor. The switch transistor connects and 
switches the first and second driving transistors. The 
first driving transistor connects an anode of the organic 
light emitting diode and a first driving voltage having a 
first waveform. The second driving transistor connects 
an anode of the organic light emitting diode and a second 
driving voltage having a second waveform, wherein the 
first waveform and the second waveform are complementary 
to alternatively drive the organic light emitting diode. 
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A detailed description is given in the following 
embodiments with reference to the accompanying drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 

5 The present invention can be more fully understood 

by reading the subsequent detailed description and 
examples with references made to the accompanying 
drawings , wherein : 

FIG. 1 is a circuit configuration scheme of a 
10 conventional active-matrix organic light emitting diode 

(AM-OLED) display; 

FIG. 2 is a circuit configuration scheme of an 
active-matrix organic light emitting diode (AM-OLED) 
display in accordance with the present invention; 
15 FIG. 3 is a diagram of the first and second 

waveforms Fa and Fb according to the first and second 
voltage driving sources Va+ and Vb+ in FIG. 2; 

DETAILED DESCRIPTION OF THE INVENTION 

20 FIG. 2 is a circuit configuration scheme of an 

active-matrix organic light emitting diode (AM-OLED) 
display in accordance with the present invention. As 
shown in FIG. 2, the present invention is provided with 
an organic light emitting diode 1, a capacitor 2, a 

25 switch transistor Tl, a first driving transistor T2a and 

a second driving transistor T2b, wherein the switch 
transistor Tl, the driving transistors T2a and T2b are 
all Thin Film Transistors (TFTs) . 
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Referring to FIG . 2, a display signal "data line' 7 
connects the drain of the switch transistor Tl, and a 
scan data signal "scan line" connects the gate to switch 
the transistor Tl on and off. Furthermore, a first 
voltage drive source Va+ connects the drain of the first 
driving transistor T2a and the source is connected to the 
anode of the organic light emitting diode 1. A capacitor 
2 is coupled between the switch transistor Tl and the 
source of the first driving transistor T2a. The 
capacitor can be charged keeping a hold voltage to enable 
the first driving transistor T2a such that a current from 
the first voltage drive source Va+ passes through the 
first driving transistor T2a to drive the organic light 
emitting diode 1 and provide illumination. 

As shown in FIG. 2, the source of the switch 
transistor Tl also connects and switches the gate of the 
second driving transistor T2b. Furthermore, a second 
voltage drive source Vb+ connects the drain of the second 
driving transistor T2b and the source connects the anode 
of the organic light emitting diode 1. Thus, when the 
second driving transistor T2b is enabled, a current from 
the second voltage drive source Vb+ passes through the 
second driving transistor T2a to drive the organic light 
emitting diode 1 and provide illumination. 

Particularly, when the switch transistor Tl is 
enabled by the input signals "scan line" and "data line", 
the organic light emitting diode 1 can be alternatively 
driven by the first driving transistor T2a connected to 
the first voltage drive source Va+ or the second driving 
transistor T2b connected to the second voltage drive 
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source Vb+. The total current passing through the 
driving transistors T2a and T2b determines the brightness 
of the organic light emitting diode 1. That is, 

according to the present invention the driving power of 
the organic light emitting diode 1 can be alternatively 
provided by utilizing the first voltage drive source Va+ 
or the second voltage drive source Vb+. 

FIG. 3 is a diagram of the first and second 
waveforms Fa and Fb according to the first and second 
voltage driving sources Va+ and Vb+ in FIG. 2, wherein 
the first voltage drive source Va+ has a first waveform 
Fa and the second voltage drive source Vb+ has a second 
waveform Fb. As shown in FIG. 3, the first and second 
waveforms Fa and Fb are complementary to alternatively 
drive the organic light emitting diode in a time period 
of T, wherein the peak of the first waveform Fa is equal 
to the second waveform Fb. 

Particularly, the first voltage drive source Va+ 
provides a driving voltage to enable the first driving 
transistor T2a during the period of Ta without the second 
voltage drive source Vb+ providing power. Alternatively, 
the second voltage drive source Vb+ provides a driving 
voltage to enable the second driving transistor T2b 
during the period of Tb without the first voltage drive 
source Va+ providing power. 

In summary, according to the present invention, the 
organic light emitting diode 1 can be alternatively 
driven by the first and second voltage driving sources 
Va+ and Vb+. Thus-, the driving current load of the first 
and second driving transistors T2a and T2b can be evenly 
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distributed. Moreover, as the first and second driving 

transistors T2a and T2b are only intermittently and 

periodically used, the life time of the transistors 

increases such that display quality is enhanced. 

Additionally, as the transistors are only intermittently 

used, heat can be evenly distributed to prevent damage or 

transistor failure due to high temperature generated by 

continuous usage. 

While the invention has been described by way of 

example and in terms of the preferred embodiments, it is 

to be understood that the invention is not limited to the 

disclosed embodiments. To the contrary, it is intended 

to cover various modifications and similar arrangements 

(as would be apparent to those skilled in the art) . 

Therefore, the scope of the appended claims should be 

accorded the broadest interpretation so as to encompass 

all such modifications and similar arrangements. 



